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Chancroid, one of the so-called minor venereal diseases, has in the past been
a maj or problem to our military forces stationed in some parts of the world. In
certain areas chancroid morbidity among our troops rivaled that of gonorrhea,
and far exceeded that of syphilis. It is evident that an effective prophylactic
agent for the prevention of chancroid is needed by our armed forces. The work
of Greenblatt et al. (1) has shown that the detergent Zephiran (2 percent aqueous
solution) is effective in preventing experimentally induced chancroid in human
volunteers. However, the many new topical antibiotic and chemotherapeutic
preparations have yet to be tested for their ability to prevent chancroid infec-
tions. The difficulties involved in carrying out such prophylaxis studies on
human volunteers is evident. Therefore, it was decided to investigate the possi-
bility of employing laboratory animals in such studies.
A review of the literature on the subject of experimental chancroid in labora-
tory animals shows that several investigators in the past have been able to pro-
duce skin lesions in rabbits by the intradermal inoculation of Hemophilus
ducreyi cultures. Maximowa (2) reported the production of pronounced lesions
in rabbits by this method. Feiner et al. (3) were able to confirm the work of
Maximowa. More recently, Mortara et al. (4) reported streptomycin hydro-
chloride, administered intramuscularly, was effective in preventing the develop-
ment of chancroidal lesions in rabbits that had been inoculated intracutaneously
with cultures of H. ducreyi. It appears from the reports of the above investi-
gators that the Ducreyi bacillus is capable of producing an infection in the
rabbit. However, the method employed by these workers to produce the lesion
i.e. by intradermal inoculation, does not lend itself to the testing of topical
medications for their effect in preventing chancroid infection. If chancroid
lesions could be induced in rabbits by the inoculation of broken skin with cul-
tures of H. ducreyi, then topical medications could be tested. The purpose of
this paper is to report the results of our studies designed to produce such a lesion
in the rabbit.
MATERIALS AND METHODS
Hemophilus dncreyi. Four strains of H. ducreyi were employed in this study. These strains
were designated as CiliA, 125, 166 and 200. Strain CilIA was isolated in June 1953 from bubo
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pus of a patient with clinical chancroid. Strains number 125 and 166 were isolated in June
1954 directly from penile chancroidal ulcers by the technic of Deacon et at. (5). Strain 200
was isolated in August 1954 directly from a penile chancroidal ulcer by the same method.
All 4 patients reacted positive to inoculation of Ducreyi skin test antigen.
Following isolation, all 4 strains were stored in the lyophilized state in a mechanical
refrigerator at 5°C. In November 1954 the lyophilized cultures were transplanted to our
basic blood agar medium described below and were maintained by serial transfer every two
weeks employing the technic described by Deacon et at. (5).
This basic medium consists of 2 cc of defibrinated rabbit blood supported by the butt of a
slant made of Bacto Nutrient Agar 1.5% (Difco). All culture material used for inoculations
in this study consisted of the liquid defibrinated rabbit blood portion of this medium. At
various intervals throughout this study, virulence of these strains for humans was tested by
inoculation of human volunteers by the method outlined by Greenblatt et at. (1). Up to the
time of completion of this study, these strains were found to be pathogenic for man.
Rabbits. Albino and New Zealand White rabbits of mixed sex, 1.8 to 3.5 kilos in weight,
were used in this study. They were housed in an air conditioned room at a temperature of
72°F. Each rabbit was kept in an individual cage, and was fed antibiotic-free rabbit pellets.
Inoculation technic. Prior to the inoculation of cultures, the rabbits were clipped and
shaved. Intradermal inoculations were made with a 25 gauge needle fitted to the hub of a 1.0
ml. tuberculin syringe. Scarifications were made with the point of a 19 or 20 gauge needle in
the manner described by Greenblatt et at. (1). Scratch marks were made deep enough so that
gentle bleeding was visible. A drop of inoculum was placed on the scarified zones and rubbed
in with the shaft of a 19 or 20 gauge needle for at least 10 seconds and allowed to dry before
returning the rabbit to the cage. To prevent the rabbits from licking the inoculations, each
rabbit was fitted with a rubber collar fashioned from the inner tube of an automobile tire.
These collars were individually made for each animal to insure proper size, and were care-
fully cleansed with soap and water before use.
EXPERIMENTAL
I. Production of lesions by intradermal inoculations
To confirm the results of former investigators, and to familiarize ourselves
with the development and appearance of experimental chancroid lesions in the
rabbit, each of the four strains of H. ducreyi was inoculated intradermally in
both the back and abdominal regions of 16 animals. The cultures, at the time
of inoculation, were 72 hours old, and were injected in 0.2 ml and 0.1 ml amounts.
As a control, sterile defibrinated rabbit blood handled in the exact manner as
the blood in which the organisms had been cultured was inoculated intradermally
in 0.2 ml and 0.1 ml amounts.
After 48 hours, the control defibrinated blood inoculums were absorbed in
every case. Every inoculation made with living cultures produced a lesion in the
experimental animals. The typical development of the lesion was as follows:
after 4-6 hours the inoculum had been partially absorbed, and one could detect
slight erythema at the site of the bleb. After 24 hours there developed an ery-
thematous, raised indurated area, 0.6—2 cm in diameter. In some cases, at this
time one could detect evidence of tissue breakdown in the center of the papule.
After 48 hours the lesions progressed into a pustule and thick, creamy white pus
could be expressed either by squeezing or lancing. By 72 to 96 hours an ulcer,
covered with a scab, was formed. After 96 hours the induration began to subside,
and healing was complete by the second or third week. However, a scar re-
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mained. The lesion never exceeded the diameter of the inoculum. In some cases
induration and hyperemia were mild and complete healing took place without
the formation of an ulcer. The size and intensity of the reaction varied with the
amount of the inoculum, virulence of the strain employed and tissue suscepti-
bility of the individual rabbit. In all cases inoculations made with 0.2 ml of
culture produced lesions at least 2 mm larger in diameter than those caused by
the 0.1 ml inoculations. In practically all cases the CilIA strain produced a
more intense reaction than the other strains. No apparent differences could be
detected in the results of the inoculations made in the back and abdominal
regions. Attempts to recover viable organisms from the pus or wall of the pustule
were successful up to 96 hours after inoculation of cultures. After that time in no
instance could the Ducreyi bacillus be recovered.
Our results in this study agreed in every detail with those of Feiner et al. (3).
II. Attempts to produce lesions by inoculation of scarified areas of the skin
It appeared from the results of the previous experiment that virulent H.
ducreyi cultures are capable of producing an infectious process when inoculated
directly into the skin of the rabbit. In our next series of experiments, attempts
were made to produce lesions in rabbits with the method employed by Green-
blatt et al. (1) on human volunteers.
The ten rabbits which developed the best lesions in the previous experiment
were selected for study. A row of 5 scarified zones, one inch apart, were made
on the back, abdomen, and right side of each rabbit. The first 4 scarifications in
each site were inoculated with 48 hour old cultures. A separate strain was used
on each abraded area. The fifth scarification was left uninoculated, serving as a
control.
The inoculations were observed daily for a period of one week. No clinical
signs of an active infection were observed in any of the inoculated sites. In both
the controls and inoculated zones a scab formed after 24 hours and healing was
complete in one week.
Repeated attempts to produce lesions by this method employing 24 and 72
hour old cultures failed in every case. In order to rule out the possibility that
exposure to air might be responsible for the negative results, these experiments
were repeated with the rabbits bandaged after inoculations had been made. As
soon as the inoculum had dried, a layer of absorbent cotton was placed over the
entire operative area and surgical stockinette bandages were used to keep the
cotton in place. Negative results were recorded in these studies.
III. Attempts to produce genital lesions by the scarification method
In our first experiment where the 4 strains of H. ducreyi were inoculated intra-
dermally in 16 rabbits, one strain, CilIA, produced in nearly every case lesions
of greater intensity than the three others. Our results with the second group of
experiments (inoculation of scarified zones) showed no differences between the
actions of any of the 4 strains employed. In order to simplify experimental pro-
cedures and to make possible a more intensive attempt to produce a lesion by
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surface inoculation, all subsequent studies were carried out with the CilIA
strain.
Eight sexually mature male and eight sexually mature female rabbits (ap-
proximately 6 months of age) were selected for study. In our first experiment in
this group, attempts were made to produce a lesion on the external genitals of
both males and female rabbits. The edge and inner surface of the prepuce and
dorsum of the penis of each rabbit was scarified, employing a 26 gauge needle
for this purpose. A small quantity of inoculurn (48 hour culture) was placed on
the scarified areas of six males and rubbed in. Two males received no inoculum,
and served as controls. In the 8 female rabbits, the site of scarification was the
vulvo-vaginal margin. The same inoculum was rubbed into the scarifications of
6 females. Two females served as controls and received no inoculum. All the
rabbits were observed daily for evidence of a "take". No difference was noted
between the control and the inoculated rabbits. In all cases the scratch healed
in one week without any clinical signs of infection.
In a second experiment, scarification of the edge and inner surface of the
prepuce of all eight male rabbits was made. A dose of 0.5 cc of a 48 hour culture
was instilled into the vaginas of six females, all excess was permitted to drain
out. The two remaining females received no culture, serving as controls for the
males that serviced them. One male rabbit was placed in a cage with one female
and kept there until copulation took place. After servicing the females, the
males were returned to their own cages and the scarified areas were observed
daily for a period of one week. During this period of observation we could detect
no difference in appearance of the scratched areas of the 6 males that serviced
the females that received the intravaginal instillation of culture and the 2 males
that serviced the untreated females. The scarifications healed rapidly and by
the end of the week the experiment was completed.
IV. Attempt to increase susceptibility of rabbit skin to infection with H. ducreyi
by alteration of the physiology of the host
It is known that a diabetic individual is more susceptible to many cutaneous
infections than a normal person. Bruni (6) reported that diabetes in the rabbit
induced by alloxan is accompanied by a reduction of body defenses against
Staphylococcus pyo genes. Since up to this time we could not produce, in normal
rabbits, a skin lesion by inoculation of scarified areas, it was decided to investi-
gate the possibility of producing such lesions in diabetic rabbits.
Six normal rabbits, weighing 2—2.2 kilos were rendered permanently diabetic
by the intravenous injection of an alloxan* solution. The alloxan was dissolved
in saline in the proportion of 20 mg. per cubic centimeter of saline. The dosage
administered was 1 cc of this solution per 100 grams of body weight. Each rabbit
so treated was rendered diabetic in 48 hours, as determined by the presence of
sugar and acetone in the urine, excessive thirst, increased secretion of urine, loss
of weight, rapid dehydration and general weakness. In 72 hours the diabetes
became so severe that insulin therapy had to be initiated.
* Eastman Organic Chemicals.
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At the time of the administration of alloxan, each rabbit was injected intra-
dermally on the back with 0.2 cc of a 48 hour culture of H. ducreyi. In addition,
two scarifications were made in the same area. A drop of culture (48 hour) was
rubbed into one scarified area. The other site received no culture, serving as a
control. Two normal rabbits were inoculated in the same manner, and they
functioned as controls. Twenty-four hours after the administration of the drug,
the same set of inoculations was repeated in every animal in the study.
Observations were made daily for a period of 2 weeks to detect any difference
in development of lesions in the diabetic and normal rabbits. We could find no
significant difference in the development of lesions produced by the intradermal
inoculations in either the alloxan treated rabbits and the normal ones. The
lesions progressed through the pustular stage in 48 hours and healing was com-
plete at the end of the second week.
No "takes" were produced by the cultures rubbed into the scarified areas in
either the diabetic or normal rabbits. In all cases the scratched tissue healed
completely by the end of one week. We could not, in this study, observe any
lowering of cutaneous resistance in the diabetic rabbits to H. ducreyi infection.
V. Production of lesions by inoculation of scarified areas of the skim
In this final group of experiments we were successful in producing lesions in
rabbits by rubbing cultures of H. ducreyi into previously sbarified areas of skin.
This was accomplished by altering the sensitivity of the skin of our rabbits to
this organism.
Feiner et al. (3) reported that rabbits which had been inoculated intradermally
with cultures of the Ducreyi bacillus developed no immunity to subsequent
inoculations. Instead, reinoculations produced enhanced reactions. He found
that subsequent lesions were more erythematous and were often surrounded by
an erythematous zone.
In this final group of experiments 10 rabbits were selected for study. Each
rabbit was given two intradermal inoculations (0.2 ml of a 72 hour culture) in
the abdominal and back regions every three weeks for a period of three months.
We were able to confirm the results of Feiner et al. that local immunity to rein-
fection was not produced by previous inoculations. We also found that later
lesions were more red and in some cases were surrounded by an erythematous
halo. Once a month two scarifications were made on the back and two on the
abdomen. One such scarification on the back and on the abdomen was
inoculated with culture material (48 hour culture). The other two scarifications
were left uninoculated, serving as controls. At the end of the three month period
we observed that in seven rabbits there was definite evidence of inflammatory
response to the inoculation of viable organisms into the scarified areas. Twenty-
four hours after rubbing in the cultures, a zone of erythema and induration of
about 2 mm in diameter appeared on each side of the scratch marks. A scab,
under which a small quantity of pus collected was observed to develop in 48
hours. Healing was complete in one week.
In order to increase the size and intensity of this inflammatory response, at
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tempts were made to increase the virulence of our CilIA strain. Deacon et al.
(5) reported that old stock non-virulent strains differed from freshly isolated
virulent cultures by their inability to grow in fresh blood. According to these
investigators, newly isolated virulent strains grew luxuriantly in fresh blood;
whereas, the old stock cultures were inhibited by the bactericidal properties of
fresh blood. This interesting observation prompted us to investigate the possi-
bility of employing fresh blood as a medium to select the more virulent organisms
from those of reduced virulence in our H. ducreyi strain. Consequently, to in-
crease the virulence of our CilIA culture, we inoculated this organism into
fresh blood clot less than one hour old. Daily transplants were made into fresh
clots. Once a week, the last clot culture was inoculated to the basic VDRL
blood agar medium and allowed to incubate for 48 hours. This 48 hour culture
was then inoculated into scarifications produced on our 10 rabbits. We observed
the development of lesions of greater size and intensity with these cultures than
with the ordinary CilIA strain. At the end of 3 weeks we could not detect any
enhancement of pathogenicity of the Ducreyi organism by further daily passage
through fresh clots.
In our final experiment we set up two groups of rabbits. One group consisted
of the anima]s that had previously received the series of intradermal inoculations
over a 3 month period. The other group served as controls and consisted of 6
normal rabbits of approximately the same age and size. Three scarifications were
made on the backs and three on the abdomen of each rabbit in this study. One
scarification on the back and one on the abdomen of each rabbit was inoculated
with the Ducreyi organism that had been passed daily through fresh clot for a
period of 3 weeks. One scarification on the back and one on the abdomen of each
rabbit was inoculated with a 48 hour culture of the original CilIA strain (not
passed through fresh blood). The remaining scarified zones were left uninocu-
lated, serving as controls.
All scarified areas were observed daily for a period of 2 weeks for evidence of
infection and size and duration of the lesions.
Seven of the 10 rabbits which had previously been sensitized to the Ducreyi
organism developed clinical signs of infection in the scarified areas that had
been inoculated with both cultures. However, in all cases the clot-passed strain
produced a larger and more intense reaction than the original strain.
The typical development of the lesion produced by the culture that had been
passed through fresh blood was as follows: in 24 hours there developed on each
side of the scarified areas a zone of erythema and induration of at least 5 mm in
diameter. Over the line of scarification at this time there developed a scab. By
48—72 hours a small quantity of pus had formed under the scab, and could be
easily expressed by squeezing. At the end of 72 hours a shallow ulcer was formed.
By 96 hours the induration started to subside and healing was complete in 1—2
weeks. Viable organisms could be recovered from the pus and wall of the ulcer
up to 72 hours following inoculation.
Smaller lesions of less intensity and size were produced by the CilIA strain
which had not been passed through blood. The zone of erythema and induration
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TABLE I
Production of lesions in rabbits by inoculation of cultures into scarified areas of skin
History of
Rabbits
Rabbit
No.
Inoculations Made
with CIlIA
Inoculations Made with
Clot-Passed CIlIA
Control Scarifica-
tions—Uninoculated
Back Abdomen Back Abdomen Back Abdomen
Rabbits sensitized
to H. ducreyi by
intradermal in-
oculations made
every three weeks
for a period of 3
months
12
13
17
28
29
30
31
32
33
34
++
++
++
+
+
—
—
+
++
—
++
++
++
+
+
—
—
+
++
—
++++
++++
++++
+++
+++
—
—
+++
++++
—
++++
++++
++++
+++
+++
—
—
+++
++++
—
—
—
-
—
—
—
—
-
-
—
—
—
-
—
—
—
—
-
-
—
Normal rabbits
(control)
40
41
42
43
44
45
—
—
—
—
-
—
—
—
—
—
-
—
—
—
—
—
-
—
—
—
—
—
-
.
—
—
—
—
-
—
—
—
—
—
-
—
+ + + +: Area of hyperemia and induration along scarification lines greater than 5 mm.;
+++: Area of hyperemia and induration along scarification lines 5 mm.; ++: Area of
hyperemia and induration along scarification lines 2 mm.; +: Area of hyperemia and in-
duration along scarification lines less than 2 mm.; —: No inflammatory response.
along the lines of scarification never exceeded 2 mm. Less pus was formed and
the ulcer was smaller in diameter. Healing progressed at approximately the
same rate as the lesions produced by the more virulent strain.
Three of the 10 rabbits proved refractory to infection with any of the strains
employed. In all cases uninoculated scarifications (controls) healed without
signs of clinical evidence of infection.
None of the 6 control, previously uninoculated rabbits, developed any signs
of inflammatory response to any of the cultures employed.
In our studies we could not observe any difference in development of lesions
produced on the back and those produced on the abdomen. We found that
inoculations on the back could be more rapidly accomplished, because less time
was required for drying before returning the rabbit to the cage. Inoculations
made on the abdomen had to be completely dry before returning the rabbit to
the cage, for, if not, the inoculum could be rubbed off. The results of this study
are summarized in Table I.
DISCUSSION AND CONCLUSIONS
We were able to confirm the results of former investigators that cutaneous
lesions in normal rabbits are readily produced by intradermal inoculations of
virulent H. ducreyi cultures. Such lesions are self limiting and heal completely
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in approximately two weeks without producing any serious illness or death to
the rabbit. However, attempts to produce infections in normal rabbits by
rubbing cultures into previously scarified areas met with failure. As in the case
of other cutaneous infections, the rabbit skin appears to be more resistant to
multiplication and invasion of human pathogens than is that of man.
In order to produce a lesion in broken skin, previously sensitized rabbits must
be employed. The size and intensity of the lesion depends, however, on the
virulence of the strain used.
We feel that rabbits may be employed in testing the effect of topical medica-
tions for preventing chancroid infections. However, because of the necessity to
employ previously sensitized rabbits, results from such studies must be inter-
preted with caution.
SUMMARY
1. A total of 256 intradermal inoculations were made with cultures of 4 strains
of H. ducreyi. These injections were made into the back and abdominal regions
of 16 young rabbits. All inoculations produced lesions. However, the size and
intensity of the lesion depended upon the dose, virulence of the strain of organism
employed, and upon the individual rabbit.
2. Repeated attempts to produce lesions in normal rabbits by rubbing virulent
cultures into scarified areas met with failure in every case.
3. In order to produce a lesion in rabbits by rubbing cultures into broken
skin, previously sensitized rabbits must be employed.
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